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. , T „ IT TNG CLOCK POLSE WIDTH 
K SI MPLIFIED METHOD FOR LIMITING 

TECHNICAL__FIELD generally to the field o£ 

T „e present invention ^ „ limi ting pulse 

5 colter system ana. * ^ 
widths in a microprocessor clocK. 

?bS&m . the simp lest gate array to the 

Many digital devices from ^ ^ and 

10 most oomplex circuit hoard can regu ^ ^ ^ ^ 
one or more clocking signals u the 

crl tical processes. - ° ^ & ^ witho ut a 

ceding of signals from - ^ signals in the has 

precise timing mechanism, synch 
x5 woald be impossible . no(5es are pre- 

Another example is in memory arr y ^ ^ ^ 
charged to a specific logic leve ^ ^ ^ Qne 
to acc ess these nodes or to P ^ ^ ciock signal 1S 

concern circuit designers have ^ ^ ^ alscharge 

20 in the 'high' state for too ong ^ ^ ^ 

these pre-charged nodes or can ^ the go al is to 

. fhp ionic value can be lost. operate on 

and the log q£ such signals that 

limit the maximum puise 

latches, memory, etc. pulse -width distortion 

D uty cycle distortion (DCD, _ ^ can be 

(pwD , are different names for o£ a , Mgh , 

» = t-he difference between the pu 
defined as the di ^ puXse wldth D f a 

output (representing a ^ aistortion in the 

output (representing a • ^ rf £set up or down 

,. anram where the eye crossing digital 
30 eye diagram, wi ^ eye (in uy 



eye diagram, where tne w 
from the vertical midpoint 
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is used to visualize how the 
fV ,„ .pve diagram" is useu ^ 
communications, the eye d g tially 

j ,__ S end multiple bits ox 
waveforms used to send ^ 

le ad to errors in the & „ 

PWD can he .uantified by driving the Y ^ ^ 

10 10 . ) ' measuring 

UKe patten (such as 1 ^ ^ ^ ^ following 

■high' and "low" pulses, 



equation: 



[(longer puh^^ 
PWD = ~ 2 
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nH;i(ie offsets between the 
f own are voltage 
The most common causes o » ^ rise and fall 

differential inputs and differenc 

times in the system. QT - andar d, usually expressed in 

aviation from a reference s and ^ ^ ^ ^ 

±P s (Plus or minus picoseconds) , ^ ^ ^ and 

or ^ trailing edge of a sign . es and is 

-i^v danal from many ditterem- 

coupled onto a cloc* srgna ^ £xcesslve PW o can 

usually not uniform over all ^ coMunicatl on signal by 

increas e the bit error rate < ^ ^ „ , 

incorrectly transmitting the causing partial or 
eolation of frequency and amplitude. 

complete circuit failu- ^ ^ on pulse 

previous attempts to ^ modu lation (SVM) . 

width modulation (WW. space these soluC ions 

£e edbac* loops or signal c« » ^ ^ ^ one 

contain a large numbe r o dr ^ ^ ^ £or 

subsystem £or controlling P additlonal latency 

Umiting the duty cycle^ o£fsetting 
(time delay) is introduced xn 
some the gains in signal quality. 
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f ultra high density circuits 
The newest generations o ^ reguireme „ts 

also mandate lower device ecu ^ ^ architec ture. the 
£or additional system featu £re(TJe ncie S , and 

emphasis on lower ^ probl ems. 

the inevitable powar drssrp cont aminatron are 

current leakage, ^"^^^es . 

m agni £ ied in all ~ £or . pulse width Umrtrng 

As a result, there « a ne ^ solves some 

me thod £ or maintaining pea* clo* P« ^ ^ =lrcuit 

o£ che limitations o £ *~>~ ^ ^ ^ flevlce 

wo uld solve the poise wrdth P ^ ^ 

count, all without substantia „ aUo „s £ or 

archl tecture. Limiting the number ° ^ 
an increase in cloc* t reguency, 



15 



are more efficient. 
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SJ^LOtJ^J^^. s £or controlling a poise 

ThT^nTI-ntron pro- ^ ^ . control 

orated by a clock, me ex it to 

width generated y va iidity. Valid pulses 

* is evaluated for van Dro cessmg 
circuit and is modified by a pro 

the systeffi . invalid , ; - c ;; rected if nece ssary, and then 
circuit, rechecked, further 



exit the system. 
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BRIEF_DESCRIFT1^ TTTunderstanding of tne 

more complete unoei* , oW ma de 

For a more £ reference is now 

*nd the advantages there conjunction 
invention, and t DeScript ion taken m 

to the following Deta 

wit h the accompanying <*«^' ^ t pulse width control 

FIGURE 1 illustrates a prio 



buffer system; 
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. representative waveform diagram 
FIGURE 2 illustrates P ^ control bu££e r 

oepicting results o £ the pr.or 

system; ess flow of the present 

■ FIGURE 3 diagrams the ba 

invention; ,Wcts one embodiment of the 

FIGURE 4 schematically dep Umiting 

• ,i delay block and gate 
generalized logical delay 

excessive pulse width; ^ embodinent of the 

FIGURE 5 schematically ^ ^ configuration; 

connection of a delay . tr ain of sub-bloc, 

figure 6 —t-ally P depiccea as part o£ 

delays contained m a delay 

tne cloch pulse width corrects sy ^ ^ clock 
FIGURE 7 illustrates an ^ allowed 

, - nulse width excecu 

5 pulse waveform when a puis 

pulse width U>; wave form for a specified 

FIGURE 8 shows a cloc* ^ ^ ^ ^ ^ „ 

ma ximum allowed pulse « dth . CLK _ 0UT ,. 

pulse, resulting in the e^atron per „ce of the 

20 FIGURE , illustrates ac« 1 ^ ^ ^ o£ „ 
present invention wrthrn a crrcu 

f es a simulation result at an input 
FIGURE 10 illustrates the maximu m 

c.n% duty c y° x 
10GHz ana su-s 
frequency or picoseconds; 

25 al lowable pulse width ^ ' . resu lt at a frequency 

FIGURE 11 when the maximum allowable pulse 

o£ 5ghz and 50% duty cycle 

wi dth is set to -400 P^—°^ ulatlon result at a freguency 
FIGURE 12 illustrates a sr ^ pulse 

30 of 1.25GHz and 50% duty cycle when 

. .._ jnn ni coseconas , 



of l.aaw" - 

i-n -400 picoseconds, 
width is set to 4uu y 
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.„ str ates a simulation result at a f regency 
FIGURE 13 illustrates ^ pulse 

o£ 1GH z and 50% duty cycle when 

w idth is set to -400 ^° SeC ° n ^ lation result at a (regency 

figure u ^;» at ;;; e when the maximum ...^ ^ 

o£ 333MHZ and 50% duty cycle 

wi dt h is set to -400 picosecond, ^ at an input 

" GDRE £ 15 l^rr;%0% duty cycle — «- — ' 
frequency of ^ picosec onds . 

allowable pulse width is set 

D^m^^^ • n numerous specific details 

^T^hT^ng TI 51 — understanding o £ the 
are set forth to provide a ^ ^ ^ wlll 

pr esent invention. — J^^ may te pr acticed without 
5 appreciate that the present mve 

. --.cific details. ' block diagram 

such specitic afrate a in schematic or bloc 

elements have been illustrated ^ . nvention in 

form in order not to obscure ^ ^ detaUs 

unnecessary detail. electro -magnetic signaling 

20 .oncerning network c-munic .tic as such 

techniques, and the like, ^ tQ obtain a complete 

oetails are not considered e« s ^ ^ ^ „ 
und erstanding o £ the present n ^ ^ in 

be within the understanding of pe 

25 the relevant art. aescr iption. a pulse limiting 

' In cne remainder of th ^ rf logl cal 

clr ouitry (PEC) may be a so rlations in a device, 

operations for. correcting ock s , ^ ^ ^ ^ 
The PEC may also be one of many ^ ^ 
30 the C10CK signal according to 

a frsr- a qiven computation* 
developed for a giv 
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• s under variable voltage 

All PL Cs Process &t design architecture 

conditions that range from ^ ^ processing no 

ma ximum to zero voltage (Wherex descripti on, all 

clock signal). For the ^ the term «pulse 

references to pulse limltin9 . ^ _ s the sole computational 

limiting" whether the pulse imi Umiter is sharing 

or whether wie f 

element in the device ^ pulse Umlte rs. 

the signal conditronrng functro 

unl ess otherwise ^ indlcat ed otherwise, all 

It is further -ted that ^ either hardwar e 

functions described herern may* P ^ ^ 

or software, or some ^ are performed by 

representative system, bowever t ^ ^ ^ ^ . 

. hlocK delay module _ ln eccordance with 

computer or an electronic eata ^ and/or 

cede, such as * to per£o rm such functions, 
integrated circurts that are 

uni ess indicated otherwise. ^ ^ conve ntional pulse 

Turning now to FIGURE 1. of subsystems. The 
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rerning now to t ^ Th( 

-wnffer control, using « 1- follows, 
width butrer v- subsystems are as 

■-^n and the function of the su onlirce clock 
composition and cn arriv es from a source 

An irregular clock input func tions as a 

and enters a finite state machine . ^ ^ a 

freq uency controller, allo^ 3 ^ ^ ^ machine 

specified number of input ^ signal^ ^ ^ ^ 

115 is further connected . ^ ^ monosta ble 

120 that outputs a one shot trax ^ ^ variably comprised 

trigger 125. The monostable ^ ^ output signal 

of inverse logic gates and del ^y ^ 

is the same freo^ency a th inp ^ & feedback 

ros; duty cycle. Changes 
less than 50* auty j 
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. . 0 FET) . further cleans the 
ioop. heginning at P100 an assumed «- 

cl oc* signal by forcing ^ ^ £uncclon . The 

pulse shape, inverters can P inae pendently to 

cle aned and conditioned iti « .OPAMP. "0- 

, r n5 and to an operationa n , fier with 

a „ inverter 135, a & ^ galn -P^"' 

The OPAMP 130 rs typ ined reference voltage 

th e negative input *J 125 , an d it is adjusted hy 

{r om outside the monostahle « « ^ , n e 

the complementary srgna ^ voltage 12 0. 

a „d the rising or tailing eag 
voltage and tne voltage at P100- 

This ln turn adjusts the fo ttaough t he 

integrating circuit UO blends he g ^ ^ ^ „ 

inverter 135 and the reference s . of 

obtain an average voltage egual 
5 the system. is arra ngement, to persons 

Th e essential complexity ^systems, taken 

billed in the art, is apparent Ea ^ ^ degree o£ 

separately or together, can « ^ ^ ^ 

,„ the timing mechanism -won level 

. iatency m the part icularly m micro 

20 routing or computational 

superscalar architectures a si „ ula tion test 

T urning now to ™ ^J- above , the 

w aveform is a result of a respect ively. The 

25 percent and fifty P-en * V ^ ^ ^ and eig nty 

simulation waveform clearly mdi „ 

perc e„t duty cycles were ^ sue ^ ^ staUlized 

approximate fifty Pe«ent duty ^ ^ ^ present 

pulse width. -is ^ when the comparison 

3„ invention in if a ~~ ° rf aiscrete items in the 
includes a count of the 
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* effect of signal processing 
systems and their inherent effect 

latenCY - FIGURE 3 illustrated is a diagram of the 

Turning now to FIGURE 3, in a system 100. 

^ , rt f the present mvenuxu 
basic process flow of the P ^ .^^^^ to a 

A aigital clock 110 srgnal of a V ^ the 

correction block 140. The =°"ect ^ ^ ^ 

clock signal to a leak detector ^ ^ ^ 

160 shunts the clock "3 na 128) , inclusive, 

.employing a plurality of suh-hl^ ^ ^ ^ 

via an interconnect 179, ^ h . /lo shuttle 16 0 

of tne calculated limits. I no ^ ^ ^ A 

passes the acceptable srgnal - ^ ^ feypasses th e 

clock signal that rs wrthrn ^ ^ establishing th e 

biock delay module 120 . ^ ^ cl Qck signal 

s maximum allowable value of is as 
which can pass, unchanged, to 

follows. represented in typical 

Digital clock srgnals ^ ^ state 

processor systems as a toowl as c lock 

:0 ( e^al to one-half of the duty cycl ^ ^ ^ ^ 

cycl e„ and '0. as the low Stat ^ ^ &q 

cycle . usually, the concern of ^ ^ on ,. t 

with the amount of time ^ ^ ^ ^ ^ states 

a . r or high state). Extended P options such as 

25 can lead to various device and ^ _ ^ ^ 

premature node discharg » and * S ^ ^ ^ per£orm 

aevices receive less than ^ ^ ^ , Q , ^ 

— aSSi9ned I e and this device is not actively 

similar to a wart state, q£ causing 

engaged in the system, thereby g 
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harm. 
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• t , a need to' limit the maximum time 
Therefore, there exists on the syst em design 

or application, a particul ^ ^ In 

picoseconds, is decided on a ^ ^ ^ ^ .„ 

otner words, if the perrod ° £ ^ ^ ^ ^ ce C r 

eauals clock out, or is les ^ ^ ^ ^ 1S 

application is ^ be the low state,. Only 

acceptable because .not at a time ... will be 

clock pulse -lues that exceed p ^ ^ 

chopped. The exact amount of ^ ^ flelays 

th rough installing some certain numbe ^ ^ ^ 

th at cascade in succession unti P 

to or less than the original puis ^ ^ ^ ^ wiflth 

Turning now to FIGURE , mo<Jule 
limiting system 100 having principally. 

12 0 and a correction block ^ ^ ^ che a rt 

m FIGURE 4 " th ° S is na de between acceptable pulse 
understand that a «- inCt ^ ptable . R U pulses that fail 
wiaths and those that are unaccep architecCu re that 

=»rllv by definition, cause cn lcaC ions, or 

necessarily, y ^ below sp eci£icat 

is clock cycle depend 

not work at all. clock slgna l through the 

A primary purpose of passi meets 
. , it is to clearly define when the clock ^ 
crrcuit previously discussed in 

, aesign specifications. P tioning every pulse 

L ogically, there is no pur^e ^ ^ ^ o£ the 

th at enters the system. At am ^ fcecause 

pulses will not negatively *« af£ect c n device or 

iow states genera lly have no d ^ ^ 
„ application operations The ^ ^ every high 

waiting f« an energizing input. 
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state of excessive width. In a well 
state pulse is rn * state ^ ^ to clock 

designed system, the types ^ small minority 

errors should he extremely ^ ^ There 

o£ pulse will need condrtronrng » ^ ana 
is simply no purpose to r ^ system/ 

reintroduce the very latency that a X 
su ch as the present invention purport ^ to ^ _ 

Th e selection or the drvr.cn r ^ ^ is 

ot accessor architecture design ^ ^ _ 

preferential to place the pul ^ ^ ^ ^ take 

location within close ^ a provide conditioning to 

advantage of the decreased ^aten ^ ^ ^ 

downstream element. ^ states ca n he 

or in software, or any ^ fae input or 

asserted, and any number ^ hardware 

output. Generally, clock pulse wrdth 
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output . 
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° " • in this exemplary system. 

d evices, as x. » ^ ^ in th art 

F-thermore those ^ ^ i2Q 

understand that both the physi cally divxdea 

.,„,,. 14 o can be logrcairy 
correction block control purpos e. The 

into segments or * delay module 12 0 and correction 

segments or sectors at -° * q£ gates , reg isters and 

block u „ can contarn a plur V ^ ^.^ ^ be 
other logic devices rn a • codes ^ systems . 

switched by interrupt stop pr ocessing therr 

sub -systems and related devrces 

instructions. h block 122 to sub-block 128) has 

Each delay sub-block (sub-block 1 sub . b lock 

■ 4- in it referenced as l • 
a delay associate wrth - ^ ^ 

is comprised of at least on electr ically connected 

t„o or more NAWD gates, the gates 
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t This is a NOT-AND circuit which is 
ln a serial arrangement. T & ^ Th e 

w al to an AND crrcurt foil ^ ^ ^ inputs are 

outputs of all NAND gates are 

l0 "' v delay element has two inputs and one 

Furt hermore, each delay ^ ^ ^ c „, 

output. For example. Delay q£ Node ! 

an d the output is Node 1. D V ^ 3 has ^ two 

- — n - c "-. with an output at Node - 
ruy^r, - inputs o £ -e 3 and C LK .0 DT , wh^e the 

output is through Node 'A' • in the 

■ Ascription or eatu 

Th e logical descr P ^ 1 

present example is described as 
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HIGH 
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Table 1 

15 Truth Table 

nplav Element aruuu 
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■ of several combinatorial 
However, this is only one matrix ^ 
arra ngements. When the numh*r of ^ ^ ^ ^ ^ 

• ~ «f the matrix will n"- 
the size ol trie 

• i risibilities. 
numb er of combinatory! poss architec ture worxs rs 

T he largest freguency at * ^ ^ reset ^ delay 
determined by the amount of x „ 4 , che 

in FIGURE 4, at eacn 
element. m ^ equal to x 

time it takes to reset e 
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x as well as reset time 
That is , the si g nal ^ ' physical or log ical 

«x->. * •*- 1 '. t h °:l Z the invention to wo* as 

requirement to do so in ^ ^ unequa i. 

designed. Signal — -J ;;; e aesired outco me o £ the pul- 
IC is on lr a» - :; - ociated clock pulse . xn this 

width for devices using freauency of N CLK_IN 110 is 

example, the maximum allowable freguen 

given by l/2t . descr iption of the logical 

implementation of the transi stors (MOSFETs) as 

oxi de semi-conductor « MB . It is further 

... . numbered c^'^^ deslgn iimitation on the 
noted that there is no parti ^ are 

« „ 5WTS or similar digital 
number of MOSFETs , lar _ width limiter design. 

, moorporated in a particular pu £ . eld _ e££ect transistor 

MOSFETs are a special type ^ q£ a 

plectronically varymy 
(FET) that works by ^ The wider the 

channel along which charge carriers 

channel, the better the device conducts ^ ^ 

n the source and exit vi 

„ enter the channel at the ^ ^ on an 

„ idth of the channel phys ically between 

strode called the gate,^ ^ ^ ^ „ by 

the source and the ora 

i„ t-hin layer of metal oxide, 
an extremely thin ^ £unctlon . The 

Th ere are two ways m whic ^ ^ on 

£irst is xnown as \ ^imum conductance. As 

th e gate, the channel -hibits ^ Qr 

nate mcreaseb \<= 

th. voltage on the gat ^ ^ rf p _ type 

negatively, depending on whether the conducti vity 
or N-type semiconductor -ate rral, , ^ is 

..creases . The second way m which 



30 

decreases . 
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,. orp i s no voltage on the 
mode When there is 
calle d en.ance.nent ^ ^ device does not 

gate, there is, rn effect, ^ appli cation of a 

conduct. * —1 rs P ^ voitag ^ the better 

voltage to the gate. The g 

the device conducts. conventional 
The MOSFET has certain advantages 

twpt Because tne y<* 
junction FET, or JFET. nQ curran t flows between the 

electrically fro- the channel, (m long 

gata and the channel, no natter t the^g ^ ^ ^ 

- ^ *~ «"= ox J e iayer, . Thus, the MOSFET has 

breakdown of the metallrc ox £or 

practically infinite ^ inventlon , the devices 

power amplifiers. m the P 

x^~Vi onped switches, 
function primarily as hxgh speed ^ ^ ^ ^ ^ 

. N CLKJN HO rs 9 ^ ^ ^ (logical 

zero) . CLK_OUT is one o ^ ^ ^ elements 

elements. When CLK_0uT is low , ^ ^ ^ . 

■ t- h ~ reset mode. Tnai: / Since N 

are xn the and M7p lS off . 

0 Consequently, Node B 1 ^ ^ N CLK _IN 110 is 

„ 110 is . also c ^ MM is Qff- Therefore , .henevei 

<high' node, FB is alwavs 'low'. 

, , . , pTi? OUT is always - LWV " 
» CLK.XK 110 is 'hrgh , CEK 0 ^ ^ ^ ^ 

conversely, when » CEK_IH ^ ^ ^ ^ 

25 „3P is on. also, M5N xs off ** ^ . no(Je FB is 

, high , an d therefore M7P rs ^ (QBD) 

arsconnected fro. either pow r supp y ^ ^ ^ ^ ^ 

Ba rring leakage There£o re, M4P is on, M3P 

value. That last value rs ■ „, is 

30 is on, and M1H and M2N are off. 
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= n t-hP delay blocks are in the 
'high' . Under this condition, all the delay 

pulse width limit mode. 

In other words, it takes Nx time for a sign 

to Node x A' where N is the number of 
CLK _ 0UT 17 0 to P^agat to « assQciated ^ 

5 n rr ol after a time, - node «V becomes >high< 
block. Tliereioic, ci nce M6P is 

~= -low' This turns M7P on. Since 
and Node 'B' becomes low .in 

• .ff node FB is connected to Vdd, i.e., 
on while M5N is off, node FB 

xvi-irf"h' M4P is ott ana 
becomes 'high' . When FB is high , M4P 

„ rTK out 170 is pulled -low'. 
10 As a result, CLK_OUT ^ ^ maximum 

If the pulse width of N CLK_IN liu 

of CLK OUT 170 is given by NT, where N CLK_IN 
pu lse width of C,K OU ^ lnverse o£ 

the inverse of CLK_IM, u0 <= 

CLK OUT. Therefore, when the pulse width 

« HI , « C L K_X N - C L K_OUT • ^ ^ o£ ^ 

The correction block U ^ ^ 

system 100, accepting a first inpu ^ 

-■„r. Mock 140 is used to control or moony 
correction block 14U on an(J no(Je 
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correction block i,u « anQ node 

of no de FB. When . ^"^fow, Therefore, if the 
FB is connected to GND, i.e. FB ^ ^ 

input needs no modification, the signal is 
dock hi/lo shuttle 160, to the interconnect 179, 
passes to the processor through N OLK_OUT. 

When N CLK_IH HO is 'low', HS» is °«- «* " 
mp is off for a time period egual to m. During this perio 

essentially floating and, assuming no leakage, it 
node FB is essentially However, if 



noae r„ ~ However, n 
wil l retain its last value « high 

th ere is a substantial amoun pre „ ly . 

M6 P and M7P, then FB can be pulled p ^ 

30 to eliminate the -k ^ ha t an ^ ^ ^ 
node FB, a correction circuit 
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n + detect a voltage applied 
pr o b le» occurs when a noae can a- ^ ^ ^ 

cto the branch is electricaxxy 
across it, so ti«= 



ClrC t C^'UO is -hi*-. «6P ana M9P are off. So any 

When N CLK.IN aisco nnectea ana, 

pos sihle path —en noa ^ ^ ^ , 

since M5N is on n ae B ^ ^ ^ ^ _ _ 

„ U. « t state of noae BB is 'low', then via the 
Because the last Stat o ^ slitcW on. Bor 

inVerteI " I T noae B is .hi 9 h. . so. for that 

the duration equal to jut, resu it, there is a 

duration, M11N is also switched on. ^ 

. , ,, h via MlON and MllN, between node FB and 
direct path, via auu FB is not 

a for the time duration equal to 
other words, for tne tu , d 

„n„ Hed to GND as desirea. 
floating but is directly tied M?p 

5 after m ti,es r: r ^; cc :Z gly , th ere is a 

«*, M6P is on and M5N is on. 
is on, MbF „ is p U Hed *high' . As 

direct path hetween BB ana vaa so BB P ^ ^ ^ 

noae BB starts to puil towards v£ ^ ^ ^ 

„ hich », is turnea on - ^ ^ ^ ^ ^ 
>0 accomplished via tne p 

iOT erter. This further puiis noae BB o • ^ 

Tur nin 9 now to BXOOBB 5 connectlon schema . 

of one e^ent of the lo 9 rcal aelay/ ^ ^ 

CLK _ IN is connectea electrrcally 

representative aelay hloc, -^/^ * „ 
electrically connectea to a source o alternating 
is further connectea. electrrcally ana 

i „„,,*■ of the NAND gate 1 ana 
manner, to the source input to 

* r^rallel or successive NAND gate 2 . * 
input of a parallel o _ connected fco vdd . 

the last NAND gate m the series ^ 

Th e outputs of NAND gate 1 and NAND gate 
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inpu t 2 ana input 3 of NOP. gate U ^^"l" 
inv erter. converting the output of the » , a ^ 

(ze ro state, when either output NMTO gate 

at iogical high (one state, ^ ^ ^ 

^rning now to FIGURE 6 sub . bl oc K s, showing 

o£ a collection of represented ^ 

4- • ^ r»f the elements to eatu 
the relative connectxon sub _ b locks required, 

n ^i av the number of delay suo 
x is the total delay, tne n q£ , 



x is _ is N. The nuniucx — 

assuming each blocks delay rs t ^ ^ ^ ^ 
su b-blocKs can e*eal the ota de^y ^ ^ ^ ^ ^ 

oelay. Furthermore r s ^ rf ^ and 

introduce identrcal delay^ archlt£Cture . Each of the 

delay is dependent on the picoseconds 

ael ay sub-blccKs, however, rs rtself, 

dUrati ° n ' nable delay element fixes the maximum pulse 

A controllable delay nas a 

wi ath to a specified time «-»<*• Th ^ ln 

reset input that is controlled by CLK IN < ^ 

FIGURE « • - t -^IJ: Pthat delay any input by 

0 latches (without the reset P ^ of 

i crucified time period, 

an amount equal to a spe g • fied time period, then 

- — n^T I 3 Tacoordance to what is 

th e system architecture . g Umited 

expected. « U. the wrdth of^ * P^ ^ _ ^ 

« to a specified time per^ ^ ^ ^ entire 

time less than or equal to a p 

signal goes through to the output. ^ ^ 

To maintain the same ^ In 

input . a reset component r added ^ ^ ^ 
30 the circuit archrte tu , ^ comected 

smaller delay sub-blocks. 
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v „ ptkin is 'high'. For anY 
to adjacent delay sub-blocKs when C K IN ^ ^ 

number of such delay sub-blocKs the * V ^ ^ by , 

— ~* MOCk "a 1 ; I number of blocKs. When 
spe cified ^-,^ h a ^;; block is Really - electrically 
CL K_IN is 'low', each delay . reS ef . 

„eted from «-* - t - input o£ each 

„ ls connected o£ each NflND gat e in 

del ay and to the J «- > ^ aescribed in 

series ccnfiaurat.cn wrth the *e y ^ ^ 

FIGURE 4) . Each delay sub-bloc* « ^ ^ 

aelay ^ oniv c -- i ; i ;; onnected - £rom the ***** 

each delay sub-blocK is ^ ^ maximum 

asl ay sub-blocx and second rese^ ^ proporti onal 
freq uency performance of thrs ^ a 50% 

• f- to reset eacn. U ^ XCL ^ 

■ to the time it takes allowable frequency is given by 

n ottc TN the maximum allowaoie j- 
duty cycle CLK_IN, tn each delay 

is the time it taKes 

l/2T r eset, where T reset 

SUb - blOCk ' , viGURE 7 illustrated is an example of a 

Turning now to FIGURE , represents an input to 

0 corrected clock pulse waveform. C archit ecture 

. • o r i n ck signal, wneu 
a device regmrrng c ^ ^ .^.^ pulse 

^ PUlSC :;*- at le , is egual to tbe 
is > 2x. The t time at low 

, . v, the desired state, 
at Hne CLK_OUT, whrch * musCr ated is a waveform 

15 Timing now to FIGURE . archit ecture when 

example of the frequency ^^^J^ larger than the 
the pnlse width of CLKJN - < i. ^ ^ ^ at 

puls e width of CLK_IN, node 1 » Y ^ o£ 

logical one Chigh'.. This results rn 

30 CLK_OUT=CLK_IN. ilIust rated is an exemplary 

Turning now to FIGURE 1, 
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composite performance of the circuit when the pulse width of 
CLK IN - t . Note the smooth continuity at the cross-over 

c „ ,k.,. are no glitches created by 
point within each waveform. There are no a 

the reset of the delay sub-blocks during T„„t- 

Turning now to FIGURES 10 through 15. inclusive, 
illustrated is a variety of spice simulation (developed in the 
early SPICE (Simulation Program with Integrated 

Circuit Emphasis, an electronic design and test simulate 
faults at fluencies ranging from 10GHz to 167HHZ and 
fluty cycle when the maximum pulse width is set to -400 
picoseconds . FIGURE 12 is particularly relevant to show that 
at the crossover frequency of F-l. 25GHz. there - no 
significant pulse width distortion or other glitches. Of 
critical importance in the performance of this circuit is 
savior at this cross over point . That is the instantaneous 
m oment where the up time of CLK_IN is exactly egual to a 
maximum specified pulse width. Here, the circuit rs operating 

lim if modes. The circuit needs to behave such that crossing 
bach and forth between these two regions does not introduce 
undesired spurious signals at the output. 

It is understood that the present invention can taxe many 
forms and implementations. Accordingly, several variations 
ma y be made in the foregoing without departing from the spirit 

■ inabilities outlined 

5 or the scope of the invents. The capabxlxtx 

■ i* n ' +- r i-N-F ^ varietv of design ana 
herein allow for the possibility of a variety 

programing models. This disclosure should not be read as 
preferring any particular design or programming model, but i 
instead directed to the underlying mechanisms on which 
0 design and programming models can be built. 



18 



AUS920030577US1 



APPLICATION 



Havin 9 thus aescribea the present invention by reference 

1-4- ^-racteristics, it is noted that 
.crr^in of its salient characterise 

1 Ires .sciosea are iUustrative rather than ii.rtrn, 

~-f variafions, modifications, 
in nature and that a wide range of variations, 

i: el ana substitutions are —tea in the . ^ 
aiscl osure ana. in ^ i— J ^ 
prese nt invention .ay he e^ioyea „rthout a c J ^ 
o£ the other features. Many such -rratrons 
ma y be consiaerea aesirable by those skrllea the 

. • „ ^ a =rrintion. Accordingly, it is 

= ^Hpw of the foregoing description. 

rro r rihat the appenaea ciai. be construed ana 
in a .anner consistent with the scope of the mventron. 
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